Structural and enzymatic characterization of physarolisin (formerly physaropepsin) proves that it is a unique serine-carboxyl proteinase.
Previously, we purified and partially characterized physarolisin, a lysosomal acid proteinase from Physarum polycephalum, which had been suggested to be concerned with the morphological changes of the mold. In this study, a cDNA for the enzyme was cloned and sequenced, and the structural and enzymatic features were investigated. The enzyme shows a sequence similarity to the serine-carboxyl proteinase family (MEROPS S53). Indeed, diisopropylfluorophosphate (DFP) was shown to strongly inhibit the activity of the enzyme. However, the enzyme possesses several unique features distinct from the other members of the family, such as the two-chain structure and inhibition by diazoacetyl-D,L-norleucine methyl ester (DAN). The sites and mode of processing of the precursor to the mature enzyme were deduced, and the major DAN-reactive residue in the enzyme was identified to be Asp529. These features were suggested to be due to the unique local tertiary structure of the enzyme by molecular modeling. We now propose the name physarolisin for the enzyme.